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The concentration dependence of the dielectric dispersion between 100 kHz and 15 MHz has been investigated for separated a and ß chains of human hemoglobin. It is shown that such dielectric measurements can give very detailed information on aggregation phenomena. Specific dielectric increments and dipole moments of monomeric and aggregated chains could be obtained.
In a previous paper 1 we have discussed the mechanism of the dielectric dispersion at 1 MHz for aqueous hemoglobin and myoglobin solutions in some detail and have found that the only possible explanation for this dispersion is an orientational relaxation mechanism. For this mechanism the theo- 
Method and material
The frequency dependence of the dielectric constant of aqueous protein solutions has been measured in the frequency range between 100 kHz and 15 MHz by means of a Siemens admittance bridge combined with a signal generator and an highly selective receiver. The solution was filled into a capacity cell built as a cylindrical condenser with massive gold electrodes and an electrode distance of 1 mm; cell constant was 5.56 pF, cell volume was 2 ml. The apparatus has been described in more detail elsewhere 4 ' 5 .
Human hemoglobin has been prepared from full blood by washing red cells repeatedly with 0.9% NaCl solution and hemolysing with distilled water. Ghosts were removed by centrifugation at 16000 rpm. The separated a and ß chains of human hemoglobin have been prepared by the method of Bucci and FRONTI- The mass response of the photoreceptor cells of the isolated crayfish-retina (Astacus leptodactylus) (receptor potential ReP) resulting from short and long light stimuli, has been measured with external electrodes.
The ionic composition of the saline by which the preparation was perfused was changed and the influence of those changes on the ReP was measured under constant stimulus conditions. When all sodium ions are substituted by potassium ions, the height of the ReP is reversibly both decreased and shortened (Figs. 3 and 4) .
When all sodium ions are almost substituted by choline ions, (the remaining sodium concentration at the photoreceptor cells being less than 1 mMol/Z) the sensitivity to light adaptation is drastically and reversibly increased. Mainly due to light adaptation the ReP becomes smaller and shorter whereas the latency period increases (Figs. 5 -8) .
If the concentration of extracellular calcium is reduced to less than 0.1 mMol/Z, the decrease of the REP is considerably and reversibly slowed down while the increase of the REP remains almost unchanged (Fig. 9) . If magnesium ions are also lacking the effect is even more pronounced (Figs. 10 and 11 ).
All these changes of the ReP are probably due to actions of the ions on the membrane of the photoreceptor cells or its immediate vicinity.
The results do not allow an unequivocal decision whether the ReP is due to an increased conductance (CIM) of the photoreceptor cell membrane or due to a change in the action of an electrogenic ion pump (EPM). But considering the results as a whole, and especially those from the low Ca-and low Mg-experiments, it seems unlikely that the ReP is caused by an EPM. 
